Introduction
All methods for the analysis of amino-acids in serum by column liquid chromatography require initial deproteinization of the sample. This is typically performed using sulphosalicylic or perchloric acids for ion-exchange chromatography ], or acetonitrile when using reversed phase chromatography [2] . However, these techniques are difficult to automate without the use of sophisticated robots.
Although deproteinization using dialysis should not, in principle, suffer from these disadvantages, the resulting dialysate would contain sub-analysable concentrations of amino-acids. However, the high sensitivity ofpre-column o-phthalaldehyde/2-mercaptoethanol (OPA/MCE) derivatization and reversed phase high pressure liquid chromatography (HPLC) methods [2] [3] [4] This paper describes the use ofdialysis for the deproteinization of serum samples for amino-acid analysis and its incorporation into an automated pre-column derivatization HPLC system [5] . Materials [2] .
Dialysis and derivatization system
The derivatization system (figure 1) comprised a modified auto-analyser (AA) sampler II, an AAI pump and a 6 in AAII dialyser block fitted with a C-type cuprophane membrane, which has a molecular weight cut-off of 1000 (Technicon, Basingstoke, UK). The sampler was fitted with a double lumen probe that was constructed as previously described [5] . The 
Derivatization system
The configuration of the dialysis and derivatization system is shown in figure 1 . The timing diagram for a typical cycle for treating one sample is shown in figure 2 and operates as follows: the integrator initiates the sampler to introduce the double lumen probe into the sample. Sample is aspirated together with iodoacetic acid, which acetylates sulphydryl containing amino-acids [6] . After figure 3 , the travel of a sample slug through the system was assessed by introducing a small air segment into the sample and recipient sides of the system with the pumps energized and timing their progress. The time for an air segment to travel from the tip of the sample probe to the inlet (donor side) of the dialyser was 6 s, from the inlet to the outlet of the dialyser it was 13 s, and from the outlet of the dialyser (recipient side) to the outlet of the injection loop the time was 30 s. From these figures, it is possible to determine the time required to completely fill the dialyser and the moment at which the Rheodyne valve should be switched from load to inject. The effect of varying the dialysis time on the areas of the chromatographed derivatives of homocysteic acid and serine is shown in figure 4 . Serine was used due to the high stability of its OPA/MCE derivative [7] . 
Precision
The within-and between-run assay variances of the analysis of serine, threonine, tyrosine and methionine in both an aqueous standard and pooled serum are shown in then dialysed and derivatized using the automated system and the absolute peak areas determined. From these areas it was calculated that 13% of the amino-acids in the sample had passed across the dialyser membrane and derivatized.
Discussion
Although the pre-column derivatization of amino-acids has been successfully automated [5] , the samples still required initial manual deproteinization. The combination of dialysis with the derivatization system provides one way to totally automate sample preparation for amino-acid analysis. 
